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Description 

Field of the Invention 

This invention relates to medicine and surgery 
generally and, in particular, to instruments for use 
in the practice of medicine and surgery and, with 
greater particularity, to an instrument for measuring 
tissue pressure. 

Background of the Invention 

Increased tissue pressure is a pathogenic fac- 
tor in the compartmental syndrome. The primary 
goal in treating this condition is the prompt lower- 
ing of tissue pressure to normal. Surgical release 
must not only decompress the contents of the 
compartment but also accommodate any post- 
ishemic swelling occurring after the decompres- 
sion procedure. The general background of com- 
partmental syndrome, and various procedures for 
treating compartmental syndrome, including the re- 
lief of pressure, are described by Dr. Frederick A. 
Matsen, III, Clinical Orthopedics and Related Re- 
search, No. 113, November-December, 1975. 
There are also many other journal publications and 
treatices which discuss this syndrome and meth- 
ods of treatment. 

The reduction of tissue pressure using a sy- 
ringe to remove fluid from the tissue zone under 
compression, accompanied by the measurement of 
tissue pressure, is one of the techniques used in 
treating intracompartmental syndrome. Instruments 
for accomplishing this purpose are manufactured 
and distributed by various manufacturers. For ex- 
ample, Howmedica, Inc., Orthopedics Division, 359 
Veterans Boulevard, Rutherford, New Jersey 
07070, distributes and sells the Howmedica Slit 
Catheter System, and Intermedics Orthopedics 
Inc., 6968 Sierra Court, Dublin, California 94568, 
distributes an intracompartmental pressure monitor- 
ing system with a Wick Catheter. Both of these 
systems and other systems generally involve a 
syringe with the usual distal connection for a nee- 
dle, Wick Catheter or the like for insertion into the 
tissue and removal of liquid. In addition, some kind 
of instrument is provided, usually a rather bulky 
instrument which necessarily rests on a table, shelf 
or another location occupying space and interfering 
with freedom of movement of the surgeon. A fluid 
pressure monitor with the features defined in the 
first part of claim 1 is disclosed in US-A-3 720 201. 
It is a feature of this invention to provide an in- 
tracompartmental pressure measuring system for 
use in treating intracompartmental syndrome. 



Summary of the Invention 

The invention described and claimed herein 
comprises the combination of a syringe with means 

5 for connecting the syringe to a needle or Wick 
Catheter, or other means for introduction of or 
removal of fluid from tissue, a pressure transducer, 
an instrument mounted in the syringe, the entire 
assembly being suited to being held by the hand of 

w the surgeon, or the user. 

The present invention comprises, as a com- 
bination, a tissue pressure measuring system com- 
prising a syringe comprising a cylindrical passage 
and means for connecting a tissue invasion plug in 

75 the cylindrical passage having a passage formed 
therethrough, means such as, for example "O" 
rings or simply lubricant, sealing the periphery of 
the plug in fluid tight moveable relationship with the 
interior of the cylindrical passage; a resilient pres- 

20 sure transmitting diaphragm sealing the passage 
through the plug, and a cylindrical pressure mea- 
suring instrument connected to the plug for moving 
the plug in the cylindrical passage and for sensing 
pressure transmitted through the diaphragm. The 

25 instrument preferably comprises a pressure trans- 
ducer, a microprocessor and a plurality of light- 
emitting diodes, or equivalent visual display de- 
vices, and means interconnecting and powering the 
same for lighting, in sequence, the light-emitting 

30 diodes as the pressure transmitted through the 
diaphragm is increased. 

Brief Description of the Drawings 



35 Figure 1 is an assembly drawing of the entire 

system of this invention, shown in partial cutaway 

cross section for clarity. 

Figure 2 is a perspective view of the instrument 

portion of this invention. 
40 Figure 3 is a plan view of an end cap of the 

instrument. 

Figure 4 is an exploded view of the instrument 
of this invention showing the components thereof. 

45 Description of the Preferred Embodiment 

Referring first to Figure 1, the invention com- 
prises the assembly or combination of a syringe 4, 
which is or may be of a conventional type with 

50 conventional means for being connected to a nee- 
dle or Wick Catheter or other tissue infusion or 
fluid removal device. 

Slidably received inside the syringe is a plug 6 
which is sealed by means of "0" rings 8A and 8B 

55 in the interior of the syringe. The plug 6 can be 
moved inwardly and outwardly in the manner that 
the syringe plunger is usually operated. 
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A membrane of silicone rubber, or other suit- 
ably inert resilient material 10 is fitted into the 
interior of the plug 6, which is hollow in that it 
provides fluid passage therethrough, the membrane 
sealing off the passage through plug 6. A plug 12, 
which also has a passage in it, has an annular 
flange which fits around the periphery of the mem- 
brane and seals the membrane in the plug 6. 
Adjacent to the passage through the plug 12, an 
"0" ring 14 may be provided which seals the 
instrument as it is inserted into the syringe. The 
instrument 18, which will be described in greater 
detail, is held in the syringe by means of a bayonet 
fitting shown in dashed lines at 16. It will be clear- 
er, now, from the drawing and the above descrip- 
tion that the instrument 18 may be used to intro- 
duce fluid into the tissue or to remove fluid from 
the tissue. Pressure is transmitted through the 
membrane 10 to the measuring instrument 18 
which will now be described, making particular 
reference to Figures 2 and 3. 

The instrument 18 comprises a generally cylin- 
drical sleeve 20 with an opening 22 through which 
a battery B may be inserted and which is closed 
with a cap 24 which may be held in place by 
detents, screws, or in any other desired way. An- 
other elongate aperture 26 is formed which is cov- 
ered with a transparent film 28 of clear polycar- 
bonate or other suitable material. The clear material 
forms a window over the aperture 26 through which 
light-emitting diodes (LED'S) may be viewed, as 
will be described. 

The distal end of the cylinder 20 is closed by 
cap 30 which is provided with a flange 32 which fits 
snugly down into the cylinder 20 and has an ap- 
erture 34 therethrough which receives a button 36, 
the distal end of which may be operated by the 
surgeon and which forms part of an electrical 
switch to turn on the instrument to give a measure- 
ment. 

At the proximal end of the instrument, a plug 
40 is provided which closes the end of the instru- 
ment, but for an aperture which permits the instru- 
ment to sense pressure, the plug 40 being 
equipped with a sleeve 42 and a flange 44, the 
flange 44 fitting snugly inside the cylinder 20. An- 
other flange 48 and an apertured insert 50, the 
aperture being shown at 52 in the Figures, are 
provided, forming the extreme proximal end of the 
instrument. A pressure transducer 60 is in fluid 
communication with the passageway 52. The pres- 
sure transducer 60 may be of any desired type, the 
strain gauge type being most convenient and suit- 
able. One particularly convenient and available 
transducer is a transducer identified by part num- 
ber NPH-5-03G, identified as a Novasensor, manu- 
factured by Novatronics of Fresno, California. This 
particular sensor is accurate in the pressure range 



from 0 to 35 kPa (0 to 5 pounds per square inch 
gauge pressure (PSIG)). It is to be emphasized that 
this designation and information is provided for 
completeness of disclosure of the preferred em- 

5 bodiment and is not limiting inasmuch as any pres- 
sure sensor which gives an electrical output and 
which senses pressure in the 0 to 35 or 0 to 70 
kPa (0 to 5 or 0 to 10 PSIG) range may be used. 
The sensor 60 is connected by means of elec- 

w trical leads 62 which extend through aperture 64 in 
disks 66 to a cable 68. An insulator disk 70 pro- 
tects the connections from the sensor to the cable 
from contact with the battery. A battery clip 72 is 
held in place by a keeper 74 received in apertures 

75 76 on disk 66. At the other end of the battery B, 
another battery clip 78, secured in place by pin 80 
to block 82, which is provided with an aperture 84 
makes contact with the other end of the battery. A 
connector 86 extends through the aperture 84 and 

20 provides connection with the cable 68 and with the 
battery B. A circuit board connector 88 is in elec- 
trical communication with the connector 86 and 
connects the circuit board 90 electrically to the 
battery and to the sensor 60. The circuit board 90 

25 is provided with a microprocessor 92, along with 
suitable interconnection circuitry, as is conventional 
in modern digital electronics. The microprocessor 
92 is secured to the printed circuit board 90 by 
means of a pair of clips 94 and 96, 94 connecting 

30 one end of the microprocessor and 96 connecting 
the other end of the microprocessor and the clips 
94 and 96 forming the electrical components of the 
switch which turns the display on and off. When 
assembled, the button 36 presses the release 

35 spring 96 which places it in electrical contact with 
the spring or strip 94 thus completing an electrical 
circuit through the microprocessor and the display. 

A board 98 is also secured to the printed 
circuit board and is provided with a multiplicity of 

40 light-emitting diodes numbers 101 through 11£T 
Typically, some of the light-emitting diodes are red 
and some are green, and one is white or yellow 
and is used simply as a control or pilot to show 
that the instrument is on or that there is electricity 

45 to the circuit board. 

A mount 120 supports a potentiometer 122 
which is connected by suitable connectors to the 
microprocessor and serves to zero the instrument. 
Now, reviewing the entire description and draw- 

50 ing as described thusfar, it will be seen that the 
entire assembly can be held in the hand of the 
surgeon. He simply holds it in either his right or his 
left hand and watches the LED lights. When they 
light up beyond a given level, he knows that there 

55 is potentially an overpressure in the tissue. In the 
particular embodiment, the light 101 may be a 
yellow LED which is simply a pilot or indicator light 
to show that the instrument is ready for operation. 



3 



5 



EP 0 290 770 B1 



6 



The next five lights, 102 through 107, may be 
green lights indicating a safe or normal tissue fluid 
pressure range. The lights 108 through 109 are in 
the preferred embodiment red indicating that a 
higher pressure than is normal is being read. The 
lights may be calibrated to read in any increments. 
For example, each light may be calibrated to in- 
dicate an additional increase in pressure of 10cm 
of mercury. 

Thus, a very convenient, light, and versatile 
instrument which requires little space, is easily 
handled and easily read has been provided, thus 
obviating the difficulties faced by surgeons in using 
the prior art instruments . 

Industrial Application 

This invention finds application in medicine and 
surgery and, in particular, in medical therapy of 
humans and animals. 

Claims 

1. A tissue pressure measuring system compris- 
ing, in combination: 

(a) a syringe (4) comprising a cylindrical 
passage and means for connecting a tissue 
invasion device in fluid communication with 
the cylindrical passage; 

(b) a plug (6) in the cylindrical passage 
having a passage formed therethrough; 

(c) a resilient pressure transmitting dia- 
phragm (10), 

(d) a pressure measuring instrument (18) 
connected to the plug for sensing pressure 
transmitted through the diaphragm 
characterised by 

(e) means (8a, 8b) sealing the periphery of 
the plug in fluid tight moveable relationship 
with the interior of the cylindrical passage; 

(f) the diaphragm (10) sealing the passage 
through the plug; and 

(g) the pressure measuring instrument (18) 
being cylindrical and connected to the plug 
(6) for moving the plug (6) in the cylindrical 
passage. 

2. The system of Claim 1 wherein the instrument 
comprises a pressure transducer, a micropro- 
cessor and a plurality of light-emitting diodes, 
and means interconnecting and powering the 
same for lighting, in sequence, the light emit- 
ting diodes as the pressure transmitted 
through the diaphragm is increased. 



Patentanspruche 

1. MeBsystem fur Gewebedruck enthaltend in 
Kombination: 

5 (a) Eine Spritze (4) mit einem zylindrischen 

Durchgang und einer Einrichtung zum An- 
schlieflien einer Vorrichtung zum Eindringen 
in das Gewebe in Fluidverbindung mit dem 
zylindrischen Durchgang; 

w (b) einen Stopfen (6) in dem zylindrischen 

Durchgang mit einem darin ausgebildeten 
Durchgang; 

(c) eine nachgiebige Druckubertragungs- 
membran (10); 

75 (d) ein mit dem Stopfen verbundenes 

DruckmeBinstrument (18) zum Abfuhlen des 
durch die Membran ubertragenen Drucks; 
gekennzelchnet durch 

(e) eine Einrichtung (8a, 8b) zum Abdichten 
20 des Umfangs des Stopfens in flussigkeits- 

dichter beweglicher Beziehung mit dem In- 
neren des zylindrischen Durchgangs; 

(f) wobei die Membran (10) den Durchgang 
durch den Stopfen abdichtet; und 

25 (g) wobei das DruckmeBinstrument (18) zy- 

Hndrisch ist und mit dem Stopfen (6) zum 
Bewegen des Stopfens (6) in dem zylindri- 
schen Durchgang verbunden ist. 

30 2. System nach Anspruch 1, in dem das Instru- 
ment einen Druckwandler, einen Mikroprozes- 
sor und eine Vielzahl lichtaussendender Dio- 
den aufweist sowie Einrichtungen zum Verbin- 
den und Versorgen derselben zum Beleuchten 

35 der lichtaussendenden Dioden nacheinander, 

wenn der durch die Membran ubertragene 
Druck ansteigt. 

Revendications 

40 

1. Systeme de mesure de la pression tissulaire 
comportant en combinaison : 

(a) une seringue (4) comprenant un passage 
cylindrique et un moyen pour raccorder un 

45 dispositif d'invasion du tissu en communica- 

tion fluide au passage cylindrique ; 

(b) un bouchon (6) dans le passage cylindri- 
que ayant un passage forme a travers lui ; 

(c) un diaphragme (10) resilient transmettant 
so la pression; 

(d) un instrument de mesure de la pression 
(18) raccorde au bouchon pour capter la 
pression transmise a travers le diaphragme 

55 caracterise par 

(e) un moyen (8a, 8b) scellant la p6riph6rie 
du bouchon en rapport fluide, etanche, mo- 
bile, avec Tinterieur du passage cylindrique 
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(f) le diaphragme (10) scellant le passage a 
travers le bouchon; et 

(g) ['instrument de mesure de la pression 

(18) etant cylindrlque et raccorde au bou- 5 
chon (6) pour deplacer le bouchon (6) dans 
le passage cylindrique. 

Systeme selon la revendication 1, dans lequel 
{'instrument comporte un transducteur de pres- w 
sion, un microprocesseur et une plurality de 
diodes emettant de la lumiere, et des moyens 
d'interconnexion et d'alimentation en courant 
de celle-ci pour I'allumage en sequence des 
diodes emettant de la lumiere au fur et a 75 
mesure que la pression transmise par le diaph- 
ragme est augmentee. 
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